Oxidative damage induced by reactive oxygen species (ROS) is believed to be associated with various degenerative diseases as well as aging. 1, 2 In our antioxidant screening for plant extracts, an EtOH extract of the stems and leaves of Cercis chinensis was found to scavenge the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical, and to inhibit the iron-induced lipid peroxidation. 3 The genus Cercis of the Leguminosae, comprising over 6 species, is most common in temperate Eurasia and North America. 4 Flavonoids such as kaempferol, quercetin and myricetin, and their glycosides have been reported as constituents of this genus. 4 C. chinensis, a deciduous shrub, is widely cultivated as an ornamental plant. 5 The stem bark, root bark and stem of C. chinensis have been used to promote blood circulation, and to treat dysmenorrhea, edema, bruising and various injuries. 5 However, only a few studies on the chemical constituents have been carried out on this species. Moreover, there has been no report on the antioxidant activity. In vitro antioxidant guided fractionation of the EtOH extract led to the isolation and identification of twenty phenolic compounds including a new flavonol glycoside (1) . In this report, we describe the isolation and structure determination of the new compound 1, and the evaluation on the antioxidant activity.
Bioassay-guided fractionation of the EtOH extract of C. chinensis resulted in the isolation and identification of a new flavonol glycoside, syringetin-3-O-(2"-O-galloyl)-rutinoside (1), together with nineteen phenolic compounds, resveratrol (2), 6 piceatannol (3), 6 isoliquiritigenin (4) 12 and (+)-lyoniresinol-3a-O-β-D-glucopyranoside (20). 12 The structures of the known compounds were determined by 1D and 2D NMR analyses and confirmed by comparing the physical and spectroscopic data with those in the literature ([α]D, MS and NMR).
Compound 1 was obtained as a yellow amorphous powder, and its molecular formula was determined to be C36H38O21 from the quasi-molecular ion peak at m/z 829. C NMR spectra of 1 were corresponded to a galloyl moiety, which was further confirmed by HMBC data (Fig. 1) . The significant downfield shift of H-2" of the glucose (δ H 5.01) and HMBC correlation between this proton and the carbonyl carbon of gallic acid (δC 165.3) 
b Multiplicity patterns were unclear due to signal overlapping. The level of TBARS for blank (without treatment of t-BuOOH) was 370.2 ± 51.2 pmol/mg protein and that of control group (DMSO) appeared to be 8721.5 ± 809.5 pmol/mg protein. Positive controls. e Not tested. * P < 0.05, ** P < 0.001, were significantly different from the group treated with t-BuOOH.
indicated that the galloyl residue should be connected to C-2" of the glucose as an ester linkage (Fig. 1) . Another HMBC correlation observed from the anomeric proton of the glucose (δH 5.48, H-1") to δC 165.3 (C=O) further supported this connection. In addition, the long-range correlations between the anomeric proton of rhamnose (δH 4.43, H-1'") and the C-6" of glucose (δC 66.7), and between the anomeric proton of glucose (δ H 5.48, H-1") and C-3 of syringetin (δ C 133.1) revealed the linkage of rhamnosyl (1 → 6)-glucoside (rutinoside) and the substitution of glycoside at C-3 position (Fig. 1) . The absolute configuration of sugars in 1 was determined to be D-glucose and L-rhamnose, respectively, by GC analysis of their pertrimethylsilylated L-cysteine methyl ester derivatives.
14 On the basis of coupling constant values of anomeric protons, the glycosidic linkage of the glucopyranoside (JH-1", 2" = 7.2 Hz) and rhamnopyranoside (JH-1' ",2'" < 1 Hz) was determined to be β and α, respectively. Based on the above data, the structure of compound 1 was established as syringetin-3-O-(2"-Ogalloyl)-rutinoside.
Since there are a number of studies on the antioxidant activity for common flavonoids as well as gallic acid and catechin derivatives, we have focused on the evaluation of the other isolates using in vitro antioxidant assay systems. As shown in Table 2 , compounds 1, 3, and 11 significantly scavenged the DPPH and O2
-radicals within a micromolar concentration range. Their ability to inhibit the lipid peroxidation initiated by Fe 2+ /ascorbate in rat brain homogenates was also examined. As shown in Table 2 , compounds 1, 3, and 11 inhibited the lipid peroxidation with IC50 values from 0.8 ± 0.01 to 10.3 ± 1.2 µM. To further characterize their antioxidant property, the cytoprotective effect was evaluated using t-BuOOHinduced oxidative stress model. 15 The cell viability of the HEK-N/F cells was significantly reduced to 11.2 ± 1.6% when they were treated with 1.5 mM t-BuOOH for 3 h. Pretreatment of compounds 1, 3, and 11 resulted in a significant cytoprotection against t-BuOOH-induced toxicity at a level of 50 µM (Table 2) , which was validated by measuring the extent of lipid peroxidation. 16 The amount of thiobarbituric acid reactive substances (TBARS) was in accordance with the cell viability ( Table 2 ). The TBARS for 1, 3 and 11 were significantly lower than that of control, indicating that they are capable of protecting cells from oxidative stress. The compounds that showed high cytoprotective activity had ortho-dihydroxy phenolic moiety making them facilitate electron delocalization. Replacement of the hydroxyl groups at C-3' and 5' of the B-ring by methoxyl groups as in 1 resulted in a loss of activity. Extraction and isolation. The dried leaves and stems of C. chinensis (1.0 kg) were extracted with 60% EtOH at room temperature for one month and the solution was dried in vacuo. The EtOH extract (75 g) was resuspended in H2O (1 L) and partitioned with hexane, EtOAc, and BuOH, sequentially. The EtOAc-soluble fraction (25 g) that showed antioxidant activity in the DPPH radical and lipid peroxidation assays with IC50 values of 24.0 and 12.3 µg/mL, respectively, was subjected to YMC gel CC (5 × 30 cm) using a MeOH-H2O gradient (from 1:4 to 1:0), to yield eleven fractions (Fr. 1 ~ 11). Fr. 1 (3.6 g) was chromatographed on a YMC gel column (3 × 30 cm) eluting with gradient mixtures of MeOH-H2O (from 0:1 to 1:0), to give five subfractions ( Fr. 1-1 ~ 1-5 , and 20 (13 mg) were purified from Fr. 5-2 (300 mg) and Fr. 5-3 (600 mg) by prep. HPLC using MeOH-H2O system. Fr. 6 (3.2 g) was chromatographed on a YMC gel column using MeOH-H2O (37:63), to yield four subfractions (Fr. 6-1 ~ 6-4). Compounds 9 (26 mg, t R 28 min), 10 (90 mg, tR 26 min), and 11 (5 mg, tR 18 min) were obtained from Fr. 6-2 (370 mg) and Fr. 6-4 (200 mg) by prep. HPLC using a gradient of MeOH-H2O (from 3:7 to 4:6). Fr. 7 (1.9 g) was separated by silica gel CC using CHCl3-MeOH (4:1). Further purification of the subfraction 7-2 (50 mg) by sephadex LH-20 column (2.4 × 50 cm) using an isocratic solvent system of 80% MeOH in H2O led to the isolation of 1 (10 mg) and 8 (9 mg). Notes min) and L-rhamnose (tR 6.65 min) were identified by comparison of their retention times with those of standard. 14 The sugar was also identified by TLC on silica gel using of EtOAc-MeOH-H2O-AcOH (65:20:15:15) as a solvent system. Antioxidant activity. The DPPH and O2 -radicals, and lipid peroxidation assays were performed according to a previous method.
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Syringetin-3-O-(2"-O-galloyl)-rutinoside (1). Yellow amorphous powder (MeOH
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Cytoprotective activity. Human epidermal keratinocytesNeonatal/Foreskin (HEK-N/F) were purchased from Modern Tissue Technologies, Inc. (MC1312, Korea) and cultured on a type IV collagen coated plate with KGM ® Bulletkit medium (CC-3111, Clonetics) in humidified atmosphere of 5% CO2/95% air at 37 o C. The HEK-N/F cells (1 × 10 4 cells/100 µL) were seeded on a 96 well microplate and were precultured for 24 h. They were then treated with 1 µL of the sample (30 µM) and 10 µL of t-BuOOH (1.5 mM) dissolved in Hank's balanced salt solution (HBSS, Gibco. BRL) for 3 h to induce cellular peroxidation. The cell viability was measured using the MTT method. 16, 17 
